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PATHOLOGICAL SCIENCE

L Langmuir

(Colloguium at The Knolla Research Laboratory, December 18, 1353)

Transeribed and edited by R. N Hall

PREFACE
On December 18, 1983, Dr. Irving Langmuir

I gave a colloquium at the Regearch Laboratory that

" will 1ong be remembered by those in his audience.

. The talk was concerned with what Langmuir called

@

.i a eolorful account of geveral examples of a particular

rthe sciense of things that area't 80," and in it he gave

kind of pitfall into which scientista may sometimes

', atumble.

Langmuir never published his investigations into

o the gubject of Pathological Science, A tape recording

' was made of his speech, but this has been Jost or

. erased; Recently, however, 2 microgroove disk tran-
" scription that was made from this tape was found

among the Langmuir papers in the Library of Congress.
This disk recording is of poor quality, but most of
what he said can be underatood with a little practice,
and it constitutes the text of this report.

A small amount of editing was felt to be desir-
‘ble,  Some abortive or repetitious sentences were
.eliminated. Figures from corresponding publicationa
were used to represent his blackboard gketches, and

" some references were added for the benefit of anyone
. ‘wishing to undertake a further investigation of this

subject. The disk recording has been tranascribed

.back onto tape. and a copy is on {{le in the Whitney

o - LABTRTY.

Gratitude is hereby expressed to the stall of the
.Manuscript Division of the Library of Congress for
their cooperation in lending us the disk recording so
we could obtain the best possible copy of the Langmuir
speech, and for providing access to other related
Langmuir papers,

commanamy -

.,  COLLOQUIUM ON PATHOLOGICAL SCIENCE,

by Irving Langmuir

This is recorded by Irving Langmoulr
on March 8, 1954 It is trrnseribed from
a tape recording, section number.three, of
the lecture on "Pathological Science® that I

. gave on December 18, 1953,
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Davis -Barnes Effect

The thing started {n this way. On April the 23rd,"
1939, Professor Bergen Davis {rom Columbia Uni=-
vereity came up and gave a colloquivm in this Lab--
oratory, inthe old building, and it was very inter-
esting. He told Dy. Whitney, and myself, and a few
others something about what he was going 1o talk
about beforehand and hs was very anthusiastic about
{t and he got us interested in it, and well, I'll show
{ou rigl;at on this diagram what kind of thing happened

F!gc 1 s ! e "

r

ig. § Diagram of Iirst experimental tube. S, radie-
active source; W, thin glase window; F, filament;
@G, grid; R, lead to silvered surface; A, second
anode; M, magnetic tield; C, copper seals; Y, and
Z, zinc sulfide screens, e

He produced a beam of alpha rays from polenjum
in a vacuum tube. He had a parabolic hot cathode
electron emitter with a hole in the middle, and the
elpha rays came through it and could be counted by
gelintillations on & ginc sulfide screen with a micro-
scope over here (Y and Z), Tha electrons were fo-
cused on this plate, 5o that for a distance there was
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a gtream of electrons moving slong with the alpha
particles. Now you could accelerate the electrons
and get them up to the velocity of the alpha particles.
To get an electron to move with that velocity takes
about 580 volts; so if you put 590 voits here, accel-
erating the electrons, the electrons would travel along
with the alpha particles and the idea of the experiment
wasa that if they moved along together at the same ve=

. locity they might recombine so that the alpha particle
would loae one of ita charges, would pick up an elec-
tron, &o that jnstead of being & helium atom w;th two
positive charges it would only have one charge. Well,
{f an alpha particle with a double charge had one elec-
tron, St's like the Bohr theory of the hydrogen atom,
and you know it3 eneTgy levels. It's just like a hy-
drogen atom, with a Balmer series, and you can cal-
culate the energy necessary to knock off this electron

' and 80 on.

Well, what they found, Davis and Barnes, was
that if this velocity was made to be the same &8 that
of the aipha particle there was a loss in the number
of deflected particles. If there were no electrons,
{or example, #nd no magnoetic fleld, all the alpha par-
ticles would be collected over here {Y) and they had
-gomething of the oxder of 50 per minute which they

- ecounted over here, Now if youput ona magnetie
: fiald you could deflect the alpha particles 8o they go
down here (Z). But i they picked up an eleciron then
they would only have half the charge and therefore
they would only be deflected half as'much and they
" would not strike the acreen

Now the results that they got. oF said they got at
that time, were very extraordinary. They found that
not only did these electrons corabine with the alpha
particles when the electron velocity was 390 volts,
but also at a geries of discrete differences of voltage.
When the velogity of the electrona was less or mote
than that veloeity by perfectly discrete amounts, then
they could also combine. ATl the results scemed to
ghow that sbout 80% of them combined. In other words,

-, there was about an B0%change in the current when the

. gomditions were right. Then they found that the ve-
locity differences had to be exactly the velocities that
you can celculate {rom the Bohr theory. In other
words, if the electron coming along here happened to
be golng with a velocity equal to the velocity that it
wauld have if it was in a Bohr orbit, then it will be
captured.

. Of course, that makes a difficulty right away be-
cause ia the Bohr theory when there is an electron

_ coming in from {nfinity it has to give up half its en~
ergy to settle into the Bohr orbit, Since it must con-
gerve energy, it bas to radiate out, and it radiates
out &n amount equal to the ensrgy that it has left in
the orbit. So, if the electrén comes in with san amount

" of energy equal to the amount you are going to end up
with, then you have to radiate an amount of energy
equal to twice that, _which nobody had any evidence
for. So there was a little difficulty which never was
quite resolved although there wers two or three people
ineluding some in Germany who worked up theories to
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account for how that might be, Somme rfeld, for ex-

ample, in Germany. He worked up a theory to account
for how the electron could be captured if it had » ve-

" locity equal to what it was golng to have aftey it set-

tled down into the orbit,

Well, there were these discrete peaks, each one
corresponding to one of the energy levels in the Bohr
theory of the helium atom, and nothing elae,
were the only thinga they recorded. So you had these
discrete peaks, Well, how wide were they? Well,
they were ona hundredth of & yolt wide. in other words,
you had to have 50 volte.. sbhat woul give you equal
velocitiea but there were other peaks, and 1 think the
next velocity would be about 325.1 volts. I you had
that voltage, then you got peautiful capture. If you -
dida't, if you changed it by one hundredth of & volt-=
nothing, It would go right frem 80% down to nothing.

It was sharp. They were only able to meagure toa
hundredth of a volt 8o it was an all-or-none effect.
Well, besides this peak at this point, there were ten
or twelve different lines in the Balmer series, all of
which sould be detected, and all of which had sn 80%
efficiency. (See Fig. 2. )} They'adlmost completely
captured all the electrons when you got exactly on the
peak.

_,_____...g_.L-a-qu—o-_nn"I'rul:-w—! : -

Porcant. of copturs
%

P VR EL] W% Voits
Fig. 2 Electron capture asa function of accelerating
voltage, {Copy from Barnes, Phys. Rev,, 385, 217

(1830). }

Well, in the diacussion, we questionsd how, ex-
perimentally, you could examine the whole spectrum;
because each count, you see, takes & long time,
There was a long series of alpha particle counts, that
took two minutes at & time, and you had to do it ten
or fifteen times and you had to adjust the voltage to a
hundredth of a volt, If you have to go through steps
of & hundredth of a volt each and to cover all the range
from 330 up to 000 volts, you'd have quite a job,
(Laughter) Well, they said that they didn't do it quite
that way. They had found by some preliminary work
that they did check with the Bohr orbit velocities 80

_ they knew where to look for them. They found them

sometimes not exactly where they expected them but

they explored around in that neighborhood and the re-
sult wag that they got them with extraordinary pro- '
eision So high, in fact, that they were sure they'd

be able to check the Rydberg constant more accurately ‘1

"
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than it can be done by studying the hydrogen spectrum,
which is gomething like one in 10%, At any rate, ‘they
.had no inhibitions at all as to the accuracy which eould
be obtainsd by this method especially since they were
measuring these voltages within a hundredth of a volt,

Anybody who looks at the setup would be a litile

. doubtful about whether the electrons had velocitiesthat
were fixed and definite within 1/100 of & voit because
this is not exactly & homogeneous field. The distance

. was only about 5 mm in which they were moving along

together,

Well, in his talk, a few other things came out
that were very interesting. One was that the percent-
.age of capture was always around 80%. The curves
would eome along like this as a function of voltage
(Fig. 2). The curve would come along at about 80%
and there would be a aharp peak up here and another
sharp peak here and, well, all the peaks were zbout
the same hsight.

Well, we seked, how did this depend upon ourrent
.density? *That's very intexresting,” he said, "It
doesn't depend st all upon current density ®

We asgked, *How rnuch could you change the tem-
perature of the cathode here?* N

"Well,* he said, "that's the queer thing about it
You can change it-all the way down t0 roum temper-
ature.® (Laughter) .

MWell, * I said, "then you wouldn't have any elec-
trons. ¥ :

. ®Oh, yes,® he sald, "if you check the Richardson
equation and caleulate, you'll find that you get elee~
.. trons even at room temperature and those are the ones
that 2re captured.® - )

*Well,* { said, "there wouldn't b2 enough to com-
bine with 2] the alpha particles and, besides that, the
alpha particles are only there for a short time as they
pass through and the electrons are a long way apart
at such low current densities, at 10 ®amperes or so."
(Laughter)

.He said, "That seemed like quite a great diffi-
eulty. But,® he said, "you see {t isn't so bad be~
cause we now know that the electrons are waves, So
the electron doesn’t have to be there at all in order to

. . combine with something, Only the waves have to be

there and they can be of low intensity and the quantum
‘theory causes all the electrons to pile in at just the

.. right place where they are needed.®, So he saw no
difficulty. And 80 it went,

. Well, Dr. Whitney likes the experimental method;

" and these were experimentsa, very careful experi-

ments, descrided in great detail, and the results
seemed tobe very interest{ng from a theoretical point
of view, . So Dr. Whitney suggested that he would like
to see thease experiments repeated with a geiger

-3e

ecounter instead of counting seaintillations, and C. W.
Hewlett, who was here working on geiger counters,
had a setup and it was proposed that we would give
him one of these, maybe at a cost of several thousand
dollars or so for the whole equipment, so that he
could get better data. But I was a little more cautious,
1 said to Dr. Whitney that before we actually give it
to him and just turn it over to him, it would be well
to go down and take a look at thege expsriments and
see what they really mean, Well, Hewlett was very
much interested and I was interested ao only about
two days later, after this colloquium, we went down
to New York. We went to Davia's Labaratory at
Columbis University., and we found that they were
very glad to see us, very proud to show us all their
resgults, so we started in early in the morning.

We sat in the dark room for half an hour to get
our syes adapted to the darkness so that we could
count sciptillations. Isaid, first I would like to see
theae scintillations with the field on and with the field
off. 5ol looked in and I counted about 50 op 60.
Hewlett counted 70, and I counted somewhat lower.
On the other hand, we both agreed substantially,. What
we found was this. These acintillations were quite
bright with your eyes adapted, and there wasg no
trouble at all about counting them, -when these alpha
particles struck the screen. They came along ata
tate of about 1 per second. When you put on a mag-
netic field and deflected them out, the count came
down to about 17, which was a pretty high percentage,
about 25%background. Barnes was sitting with us,
und he said that's probably radicactive comtamination
of the screen. Then, Barnes counted and he got 230
on the first count and about 200 on the next, and when
he put on the field it went down to about 25, Well,

- Hewlett and 1 didn't know what thet meamnt but we -

couldn’t see 230, later, we understood the reason,

I had seen, and we discussed a little at that
point, that the eyepiece waa such that as you looked
through, you got some flaghes of light which I took to
be flashes that were just outside the field of view that
would give a diffuse glow that would be perceptible,
And you could count them as eventa, They clearly
were not particles that struck the ecreen where you
saw it, but nevertheless, they seemed to give a dif-
fuse glow and they came at discrets intervals and you
could count those if you wanted, Well, Hewlett counted
those too and I didn't, That accounted for zome dif-
fercnce. Well, we didn't bother to check into this,
and we went on.

Well, Idon't want to spend too much time on this
experiment. I have a 22-page letter that I wrote
about these things and I have a lot of notes. 'The gist
of it was this. There was a long table at which Barnes
was sitting, and he had another table over heie where
he had an assistant of his named Hull who sat here
looking at a big scale voltmeter, or potentiometer
really, but it had a scale that went from one to &
thousand volts and on that scale that wemt from one
to a thousand, he read hundredths of a' volt, (Laughter)
He thought he might be able to do w little bettes than
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that. At any rate, you could interpolate and put down
figures, you know. Now the room was dark except
for a little light here on which you could sead the
s¢ale on that meter. And it was dark except for the
dial of & clock and he counted scintillations for two
‘minutes,

‘He said he slways counted for two minutes.
Actually, I had a stop watch and I checked him up,
‘They sometimes were as low 8a gne minute and ten
seconds and aometimes one minute and fifty~five
seconds but he counted them all as two minutes, and

.. yet the results wepe of high acecuracy!

Well, we made various suggestions, One was to
turn off the voltage entirely, Well, then Barnes got
some low values around 20 or 30, or sometimes as
high as 80. Then to get the conditions on a peak he
adjusted the voltage to two hupdred and ~-, well
some of those readings are interesting; 325. 01,
That's the figure I put down, and there he got only &
reading of 52, whereas before when ke was on the

‘peek, he got abomt 230. He didnt like that very much

' 80 he tried changing this to . 02; & change of one hun-
dredth of 2 volt And there he got ¢3. Then he went
in between, (Laughter) They fell off, you see, ao
he tried 325, 016 and then he got 107. So that was a

peak, '

Well, a little Jater, I whispered to Hull who was
over here adjusting the voltage, holding it constant,
I suggested to him to make it one tenth of a volt dif-
ferent. Barmes didn't know this and he got 86, Well,
- . 'when I suggested this change to Hull, you could see
. immediately that he wes amazed. He aajd, *Why:
that’s too big & ehange. That will put it way off the
peak.® That was almost one tenth of 8 volt, you see,
. Later I suggested taking a whole volt. (Laughter)

) Then we had lunch, We sat for half an hour in
.the dark room so as not to spofl our eyes and then we
bad some readings at zero volta and then we went
back ta 325. 03. We changed by one hundredth of a
volt and there he got 110. And now he got two or
three readings at 110,

And then [ played & dirty trick. Iwrocte outona

. .card of paper 10 different sequences of Vand 0, I

" meant to put on & certain voltage and then take it off
again. Later I realized that that wasn't quite right

. because when Hull took off the voltage, he sat back
in his chalr--there was nothing to regulate at zero,

8o he didn't. Well, of course, Barnes saw him when~

ever he sat back in his chair, Although. the light
wasn't very bright, he ecould see whether he wag
sitting back in his crair or act so he know the voltage
wagn't on and the rcsull was that he got'a corresponde

.. ..ing result, 20 later * whispered, "Don't let him know
. that you're not readt 5," and I anked him to change
the voltage from 328 down to 320 so he'd have some-

. thing to regulate and I said, "Regulate it just as care-
fully as if you werr sitting on a peak.” 5o he played
the part from that \.me on, and from that time on
Barnes' readings kad nothing whatever to do with the

T
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voltages that were applied. Whether the voltage was

&t one value or another didn't make the slightest dif-

ference, After that he took twelve readings, of which
about half of them were right and the other half were

wrong, which was about what you would expect out of

two sets of values,

1 said, "You're through. You're not measuring
anything at all. You never have measured anything
at alL*

*Well,” he said, "the tube was gassy. (Laughter)
The temperature has changed and therefore the nickel
plates must have deformed themselves so that the
electrodes are no longer lined up properly.”

"Well, " I said, "ian't this the tube in which Davis -
said he got the same results when the filament was
tarned off compiletely

"Oh, yes,” he said, "but we always made blanks
to check ourselves, with and without the voltage on "

He immediately--without giving any thought to
it-<he immediately had an excuse, He had a reason
for not paying any attention to any wrong results. It
just was built into him. He just had worked that way
all along and always would. There is no question but
what he i3 honest; he belleved these things, absolutely.

Hewlett stayed there and continued to work with
him for quite @ while and I went in and talked it over
with Davis and he was simply dumbfounded, ' He
couldn't belleve a word of it. He said, "It abeolutely
can't be,” he sald, *Look at the way we found those
peaks before we knew anything about the Bohe theory.
We took those values and calculated them up and they
¢hecked exaetly, Later on, after we got confirmation,
in erder to mave timea, to see whether the peaks were
there we would caleulate ahead of time,® He was so
aure from the whole history of the thing that it was
utterly impoasible that there never had heen any
measurements at all that he just wouldn't believe it.

Well, he had just read n paper before the Re«
search Laboratory at Schenectady, and he was going
to read the paper the following Saturday before the
National Academy of Sciences; which he did, and gave
the whole paper. And be wrote me that he.was going
to do 80 an the 24th, I wrote to him on the day after
I got back. OQur letters crossed in the mails and'he
said that he had been thinking over the various things
that [ bad told him, and his confidence wasn't shaken,
80 he went ahead and presanted the paper before the
Nationzl Academy of Sciences. L

Then I wrote him a 22-page letter glving all our
data and showing really that the whole approach to
the thing was wrongs that he wag counting halluc{-
u;ulons. which I find is commmon among people who
work with acintillations if they count for too long,
Barnes counted for aiz hours a day and it never fa- .
tigued him. Of course it didn't fatigue him, becsuse
it was all made up out of his head. (Laughter) He
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told us that you mustn’t count the bright particles.
He had a beautiful reason for why you mustn't pay any
attention to the bright flaghes. When Hewlett tried
o check his data he said, "Why, you must be counting
those bright Nlashes, Those things are only due.to
radicactive contamination or something else. He
had a reason for rejecting the very essence of the
thing that was important, So 1 wrote all this down in
this letter and I got no vesponse, no enaouragement,
For a long time Davis wouldn't have anything to do
with it. He went to Europe for a Eix months leave of
_absence, came back later, and I took up the matter
with him again (1) :

In the meantime, I sent a copy of the letter that
1 had written to Davis to Bohr asking him to hold {t
confidential but to pass it on to various people who
would be trying to repeat these experiments. To
Professor Sommerfeld and other people end it headed
off a lot of experimental work that would have gone

- om. And from that time on, nobody ever made another
experiment except one man in England who didn't
know about the letter that I had written to Bohr,(2
And he was not able to confirm any of it. Well, 8
year and a half later, in 1931, there was just a short
little article in the Physical Review in which they za
that they haven't been able to reproduce the effect, 3
wThe results reported in the sarlier paper depended
vupon observations made by counting scintillations
visually, The scintillations preduced by alpha par-

* ticles on a zinc sulfide screenare 4 threshold phe-
nomenon, It is possible that the number of counts
may be influenced by external suggestion or auto~
suggestion to the observer,” and later in that paper
they said that they had not been able to check any of
the oclder data, And they didn't even say that the tube
was gagsy. (Laughter)

To me, the thing 1s extremely interesting, that
men! perfectly honest, enthusiastic over their work,
can so completely fool themselves, Now what was
{t about that work that made it so easy for them to
do that? Well, I began thinking of other things. 1

" had seen R. W. Wood and told him about this phenom-
enon because he's & good experimenter and doesn't
make such mistakes himself very often, if atall,
And he told me about the N-rays that he had an ex-
perience with back in 1804 So I looked up the data
on the N-rays.(%, 5 ‘

Nerays

- 1n 1903, Blondlot, who was a well-thought-of
' French scientist, member of the Academy of Sciences,
was experimenting with x~raya as almost everybody
was in those days, The effect that he observed was
something of this sort. 1 won't give the whole of it,
I'll just give a few outatanding points. He found that
if you have a hot wire, a platinum. wire, or a Nernst
{ilament or amything that's heated very hot inside an
iron tube and you have & window cut in it and you
have a pieca of aluminum about 1/8 of an inch thick
on it, ‘that some Tays come out through that aluminum
window, - Oh, it can be as much as two o three inches

-5a

thick and go through aluminum, these rays can, but
not through iron. The rays that come out of this
little window fall on a falntly luminated object, so
that you can just barely see it, You must sit in & dark
room for A long time and he used a calcium sulfide
sereen which can be {lluminated with light and gave
out a very faint glow which could be seen in & dark
room. OF he used & source of light from 8 lamp
shining through a pinhole and maybe through another
pinhole 8o as to get & faint light on a white surface
that wag just barely visible,

Now he found that if you turn this lamp.on 80 that
these rays that come out of this little aluminum- slis
would fall on this piece of paper that you ars looking
at, you could see it much better. Oh, much better,
and therefore you could tell whether the rays would
go through or not. He said later that a great deal of
skill is needed, He said you mustn't ever look at
the source, You don't look directly at it. He said
that would tire your eyes. Look away from it, and
he said pretty soon you'll sée it, or youdon't see it, .
depending on whether the N-rays are shining on this
piece of paper. In that way, you can detect whether
or not the N-rays are acting.

Well, he found that N-rays could be stored up in
things, For example, you could take a brick.:. He
found that N-rays would go through black paper and
would go through aluminum. So he took some black
paper and wrapped a brick up in it and put it out in
the street and let the sun shine through the black
paper into the brick and then he found that the brick
wonld store N-rays and give off the N-rays even with
the black paper on it. He would bring it into the lab-~-
oratory and you then hold that near the piece of paper

“that you're looking at, faintly illuminated, and you
can see it much more accurately. Much better, if the
N-rays are there, but not if it's too far away. Then,
he would have very faint strips of phosphorescent
paint and would let a beam of N-rays from two slits
come over and he would find exactly where this thing
intensified its bearn.

Well, you'd think he'd make such experiments
as this, To aea {f with ten bricks you got & atronger
effect than you did with one. No, not at all. ‘He
didn't get any stronger effeet. It didn't do any good
to increase the intensity of the light, You had to de-
pend upon whether you could se¢e it or whether you
couldn't gee it. And there, the N-rays were very
important, At ea

Now, a little later, ha found that many kinds of
things gave off N-rays. A human being gave off R-rays,
for example, If someone else came into the room,
then you probably could see it. He also found that if
someone made a loud noise that would spoil the effect.
You had to be sllent. Heat, however, increased the
effect, radiant heat, Yot that waen't N-rays itself,
N-rays ware not heat because heat wouldn't go through
aluminum. Now he found a very interesting thing
about it was that if you take the brick that's giving
off N-rays and hold it close to your head it goes
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through your skull and it allows you to see the paper
better. Or you can hold the brick near the paper,
that's all right too.

Now he found that there were some other things
that were like negative N-rays. He called them N'-
rays, The effect of the N'-rays is Lo decreass the
visibility of & faintly illuminated alit. That works
too, but only it the angle of incidence is right, I
you look at it tangentially you find that the thing in-
creases the intensitly when you look at it from this
point of view. It decresges if you look at it normally
-and it inereanes if you look at it tangentially, Al of
which is very interesting, And he published many
papers onit, Ona right after the other and other
- people did too, confirming Blondlot's results. And
~. there were lots of papera published and at one time
edbout half of them that were confirming the results
 of Blondlot. You see, N-rays ought to be important
becauvse x-rays were known to be important and
alpba rays were, and N-rays were somewhere in be-
tweeen 80 N-rays must be very important, (Laughter)

Well, R. W, Wood heard sbout these experi-~
ments-~everybody did more or less, So R, W. Wood
went over there and at that t{me Blondlot had a prism,

© quite a large prism of aluminum, with a 60° angle
and he had a Nernst f{lament with a litile alit about
2 mim wide, There werse two slita, 2 mm wide each.
This beam fell on the priamy and was refracted and he
meagured the refractive index to three gignificant
figures, FHe found that it wasn't monechromatie,
that there were several different components to the
N-rays and he found different refractive indices for
each of these components, He could measure three

- .or four different refractive {rcdices eachto two oy
three significant figures, and he was repeating some
of theae and showing how accurately they were ree

‘. peatable, ahowing it to R. W. Wood in this dark room.

Well, after this had gone on for guite a white,

" and Wood found that he waa checking these results
very accurately, measuring the pagition of the little
plece of paper within a tenth of a millimeter although-
the slits were 2 mm wide, and Wood asked him about
that. He said, "How? How could you, from just the
optics of the thing, with slita two millimeters wide,

‘- fiow do you get & beam g0 fine that you can detect its
posi?lon within a tenth of & millimeter?®

Blondlot said, “That's one of the fascinating
thinga about the N-rays. They don't follow the or-
'dinary laws of science that you ordinarily think of.®
- He said, *"You have to consider these things all by

"+ themselves. They are very interesting, but you have
' to digcover the laws that govern them.®
Well, inthe meantime, the room being very
dark, Wood asked him to repeat some of these mean~
surements which he was only t00 glad to do. But in
the meantime, R. W. Wood put the prism in his
- pocket and the results checked perfectly with what he
- ‘had before, (Laughter) Well, Wood rather cruelly
published that.(5, 7) And that was the end of Blondlot.

-C-
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Nobeody aceounts for by what methods he could
reproduce those results to a tenth of 2 millimeter.
Wood said that he geemed to he able to dg it but no-
body understands that, Nobody understands lots of
things, But some of the Germans came out later--
Pringasheim wsa one of them--oame Ot with an ex-
tremely intereating story., They had iried to repeat
some of Blondlot‘s experiments and had found this, .
One of the experiments was to have a very faint source
of light on a sereen of paper and to make pure that
you are seeing the screen of paper you hold your hand
up like this and move it back and forth. And if you
can see your hand move back and forth then you know
it {s {lluminated. One of the experiments that Blondlot
made was that the experiment was made much better
if you had some N-rays falling on the piece of paper.
Pringaheirs was repeating these in Germany and he -
Jound that if you didn't know where the paper was,
whether it was here or here (in front or behind your
hand), {t worked just as well, That 13, you could see
your hand just as well if you held it back of the paper
as {f you held 1t in frontof it. Which is the natural
thing, because this is a threshold phenomenon And
a threshold phenomenon means that you don't know,

ou really don't know, whether you are seeing it or
not, But ’E you have your hand thers, well, of course,
Yyou see your hand becsuse you know your hand's there,
and that's just enough to win you over to where you
know that you see it. But you know it just as well I
the paper happens to be in front of your hand instead
of in back of your hand, because you don't know where
the paper {s but you do know where your hand is,
{Laughter) -

Mitogenetic Rays

Well, let's go on. About 1923, there was a whole
series of papers by Gurwitach and others, There were
hundreds of them published on mitogenetic rays.(“
There are still a few of them being published. [ don't
know how many of you have ever'heard of mitogenetic
rays. They are rays that are given off by growing
Plants, lving things, and they were proved, accord-
ing to Gurwitsch, -that they were something that would
g0 through quartz but not through glass. They scemed
to be some sort of ultraviolet light,

The way they studied thess waas this. You had
some onion roots--onjons growing in the dark or in
the light and the roota will grow straight down. Now
it you had ancther onion root nearby, and this onion
root was growing down through a tubs op something,
going atruight down, and another onion root eame
nearby, thia would develop 80 that there were more
cells on one gide than the other. One of the tests
they had made at first was thet this root would band
away, And as it grew this would change in direction
which was evidence that something had traveled from
one onion root to the other, And if you had & piece
of quartz in between it would do {t, but if you put
£lass {n between it wouldn’t, So this radiation would |
not go through glass but it would g0 through quartz.

Well, it started in that way, Then everything
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/ ' ve off mitogenetic rays, nuytmhg that remotely had that by putting on an ultraviolet source of Xight you
/./ ::wtbing to dg with i{iving things. And then they started goujld gc::\ it to won:k o:.ltx:t.r' 1tc)>rh tt?:t!'o:lt NC:‘! ecl;byd ta
ells to check it and whatever e just the amou ans » give an
i thoey Deasticotly always onjon root. Ten onion roots wouldn't do any better

thoy did they practically always found that if you got
the conditions just right, you could just detect it and

" . prove it. But if you looked over those photographic
plates that showed this ultraviclet light you found that
the amount of light was not much bigger than the nat-
ural particles of the photographic plate so that people
could have different opinions as to whether it did or
didn’t show this effect and the result was that less
than half of the people who tried to repeat these ex-
periments got any confirmation of it; and so it went,
Well, I'11 go on before I get too far slong.

Characteristic Symptoms of Pathological Science

The characteristics of this Davis-Barnes exper-
‘iment snd the N-rays and the mitogenetic rays, they
have things in common. These are casen where
there {8 no dishonesty involved but where people are
tricked into false results by a lack of understanding
about what human beings can do to themsgelves in the
way of being led astray by subjective effects, wishful
thinking or threshold interactions. These are ex-
amples of pathological sclence., These are things
that attracted a great deal of attention. Uasually

. bundreds of papers have been publiahed upon them,
Sometimes they have lasted for fifteen or twenty
years and then they gradually die away,

Now, the characteristic rules are these (see
Table 1)

TABLE 1

Symptoms of Pathological Science:

1. The maximum effect that ig obgerved {8 pro- -

duced by a causative sgent of barely detect-
able intensity, and the magnitude of the ef-
fect is gubstantizlly independent of the
intenaity of the cause,

2. The effect i of a magnitude that remains
close to the Umit of detectability; or, many
measuremeants are nacessary because of the

very low statistical gignificance of the reaults,

3. Clatms of great accuracy.
4, Fantastic theoriea contrary to experience,

8. Criticiams are met by ud ho¢ excuses thought

up on the spur of the moment.

6. Ratio of supporters to critics rises up to
somewhere near 504 and then falls gradually
to oblivion, )

The maximum effect that 15 obaerved is rc'vduced b
4 causative agent of barely detectable intenaity, For
example, you might think that if one onion root would

affect snother due to ultraviolet light, you'd think

than one and it deesn't make any difference about

the distance of the source, It doesn’t follow any in-
verge aquare law or anything as simple as that, and
80 on. In other words, the effect is independent of
the intensity of the cause, That was true in the
mitogenetic rays, and it was true in the N-rays, Ten
bricks didn't have any more effect than one, It had
to be of low intensity, We know why it had to be of
low intensity: so that you could fool yourself so
easily. Otherwise, it wouldn’t work. Davis-Barnes
worked just as well when the Iilament was turned off.
They counted scintillations. '

1 -l

Another cheracteristic thing about them all is
that, these obgervations are near the threshold of
visibility-of the eyes. Any other sense, I auppose,
would work as well, Or many mcasurements are
ngcegsary, many measurements because of very low
genetic rays particularly It atarted out by seeing
something that was bent, Later on, they would take

* 8 hundred onlon roots and expose them to gomething

and they would get the average position of all of them
to see whether the averzge had been affected a little

. bit by au appreciable amount, Or statistical mes~

surementa of 2 very small effect which by taking
large numbers were thought to be significant, Now
the trouble with that is this, There {s a habit with
most people, that when measurements of low signif-
cance are taken they find means of rejecting data.
They are right at the threshold value and thepre ape
many reasons why you'can diseard data, Davis and
Barnes were doing that right along. I things were
doubtful at all why they would discard them or not
discard them depending on whether or not they fit
the theory. They didn't know that, but that's the wa)
it worked out,

There are claims of great accuracy, " Barnes we
going to get the Rydberg constant more accurately
than the gpectroscopists could. Great sensitivity or
great specificity, we'll come across that particularl
in the Allison effect, '

Eantagtio theories contrary to experience, Intl
Bohp theory, the whole idea of an electron being cap
tured by an alpha particle when the alpha particles
aren't there just because the waves are there doesn'
make a very sensible theory. :

Criticisms are mat by ad ho¢ excunes thought y
on the spur of the moment, They uiways had an
answer--always.

The ratio of the sup'portera to the oritics rises

up somewhere near 50%and then 7alls radualy 1o
oblivien. The critics can't reproduce t, ects,

Only the supporters could do that. 1In the end, nothi
was salvaged, Why should there be? There ian't
anything there., There never was, That's

«Tw
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characteristic of the effeat. Well, I'll go quickly on
to some of the other things,

-Allizon Effect

The Allison effect is one of the most extraor-

dinary of alL{9) It atarted in 1927, There were hun-
. dreds of papers published in the American Physical

- Society, the Physical Review, the Journal of the

. American Chemical Society~-hundreds of papers,

. Why, they discovered five or six different slements

*© that were listed in the Discoveries of the Year. There
. .weare new elements discovered-~-Alabamine, Vir-

.. ginfym, & whole series of elementa and isotopes were
discovered by Allison

The effect was very simple, There is the
Faraday effect by which a beam of polarized light
passing through a ligquid which i8 in & magnetic ficld
is rotated-~the plane of polarization is rotated by a
. longitudinal mapnetic fleld, Now that idea has been

. known for a long time and it haa a great deal of im-

. portance in connection with light shutters. At any
- rate, you can let light through or not depending upon

-+ the magnetie field. Now the oxperiment of Allison's
- wag this (Fig. 3. They had a glass cell and a coil |

- of wire around it (By, Bj) and you bave wires coming
- up here, a Lecher syatem. Here you have a epark

gap, 80 3 flagh of light comes through here and goes

. through a Nicol prism over here and another one

over here, and you adjuat this one with a lguid like

water or carbon disulfide or something like that in
the cell so that there was a steady light over here,

. I you have a beam of H{ght and you polarize it and
then you turn on a magnetic field, why you mee that
you could rotate the plane of polarization. There
will be an increzse in the brightaess of the light when
You put a magnetic field on here, Now they wanted to
find the time delay, how long it takes. So they had a
spark and the same field that produced the spark in-
duced & current through the coll, and by sliding this

"wire along the trolley of the Lecher system, they
eould cause a compensating delay. The sensivity of
thia thing was 80 great that they could detect differ-
ences of about 3 x10"“geconds. By looking in hers

e
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Fig. 3 Diagram ot"lppautun and c.;omection-. [Copy
from F. Allison, Fhys. Rev., 30,66 (1927), Fig. 1]
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they could see these flashea of light, the light from
the sparks, and they tried to decide as they changed
the position of this trolley whether it got Prighter or
diramer and they set it for a minimum, and rmeasured
the position of the trolley. They put in here--in thix
glasg tube-~they put & water solution and added some
salt to it. And they found that the time lag was
changed, 20 that they got a change in the time lag de-
pending upon the presence of salts.

Now they firat found--very quicklyv-that if you
put in a thing like ethyl alcohol that you got one char-
acteristic time lag, and with acetic acid another one,
quite different. But if you had ethyl acetate you got
the sum of the two. You got two peaks. So that you -
could analyze ethyl acetate and find the acetic acid
and the ethyl alcohol. Then they began to study salt
solutions and they found that only the metal elements
counted but they didn’t act as an ion. That is, all
potassium iony weren't the same, but potassium
nitrate and potassium chloride and potassium sulfate
all had quite characteristic different points, that
were o characteristic of the compound, It was only
the positive ion that counted and yet the negative ions
had a modifytng effect. PBut you conldn't detect the
negative ions directly.

Now they began to see how gensitive it wag.
Well, they found that any intenaity more than about
10~* molar solution would always produce the max-
imum effect, and you'd think that that would be kind
of discouraging from the analytical point of view, but
no, not at all, Axnd you could make quantitative mea-
surements to about three significant f{gurea by di-
luting the solutions down to & point where the effect
disappeared, Apparently, it disappeared guite sharply
when you got down to about 107 or 3, 42 x10-? {n
concentraiion, or something of that sort and then the
effect would disappear, Otherwise, you would get
it, so that you could detect the limit within this
extraordinary degree of accuracy.

Well, they found that things were entirely dif.
{erent, even {n these very dilute solutions, in sodium
nitrate from what it was with sodium chloride,
Nevgrthelesa. it was a characteristie which depended
upon the compound even though the ¢ompound was
disassociated into jons at those concentrations.

That didn't meke any difference but it was fact that
was experimentally proven. They then went on to
find that the isotopes all stick right out like sore
thumbs with great regularity, 1Inthe case of lead,
they found sixteen isotopes. These isctopes were
quite regularly spaced so that you could get 16
different positions and you could assign numbers to
those 80 that you cen {dentify them and tell which
they are. Unfortunately, you couldn't get the con-
centrations quantitatively, even the dilution method
didn't work quite right because they weren’s all
equally sensitive. You could get them relatively but
only approximately. Well, it became important as
& means of detecting elements that hadn't yet been
diseovered, like Alabamine and elements that are
now kaown, and filling out the periodie table, All the
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elements in the pariodic table were filled out that way
and published.

But & little later, in 1945 or 46, I was at the
University of California. Owen Latimer who is now
Head of the Chemistry Department there--not Owen
Latimer, Wendell Latimer~--had had a bet with G, N,
Lewis (in 1832). He said, "Theare's something funny
about this Alligon effect, how they can detect isotopes”
He had known gomebody who had been down with
Allison and who had been very much impressed by
the effect and he said to Lewis, "I think I'll go down
and see Allison, to Alabama, and see what there ig
init. I'd like to use some of these methode.®

Now people had begun to talk about apectroscopic
evidence that there might be traces of hydrogen of
atomic weight three, It wasn't spoken of as tritium
at that time but hydrogen of atomic weight three that
might exist in small amounts. There was a little
spectroscopie evidence foritand Latimer paid, *Well,
this might be a way of finding it. I'd like to be able
to find it.® So he went and £yent three weeks at
Alabama with Alllson and before he went he talked
it over with G, N. Lewis about what he thought the
prospects were and Lewis said, *I'1l bet you ten
dollars you'll #ind that there's nothing in {t." And
80 they had this bet on. He went down there and he
came back. He set up the apparatus and made it work
80 well that G. N. Lewis paid him the ten dollars,
(Laughter) He then discovered tritium and he pub-
lished an article in the Physical Review.(10) Juata
little short note saying that using Allison's method he
had detected the {sotope of hydrogen of stomic weight
three, And he made some sort of estimate as to its
concentration,

Well, nothing more was heard about it. I saw
him then, aeven or eight years after that, I had
written these things up before, about this Allison
effect, and  told him about this point of view and how
the Allison effect fits all these characteristics, Well,
1 know at that time at one of the meetings of the
American Chemical Society there was great discussion
as to whether to accept papers on u.e Allison effect,
There they decideds No, they would not aceept any
more papers on the Allison effect, and I guess the
Phyaical Review did too. At any rate, the American
Chemical Society decided that they would not aceept
.88y more manmuacripts on the Allison effect, How-
ever, aftenzthey had adopted that as a firm policy,
they did accept one more a year or two later because
here was & case where all the people i the faculty
here had chosen twenty or thirty different solutions
that they had made up and they had labeled them all
eecretly and they had taken every precaution to make
sure that nobody knew what was in these solutions,
and they had given them to Allison and he bad vaed
his method on them and he had gotten them 21l right,
although many of them were at concentrations of -

. 107* and s0 on, molar. That was sufficiently defi-
nite--good experimental methoda--and it was accepted

for publication by the American Chemical Society

but that was the last.(11) You'd think that would be
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the beginning, not the end,

Anyway, Latimer said, *You know, I don't know
what was wrong with me at that time,* He eaid,
*After I published that paper I never could repeat the
experiments again ] haven't the least idea why
"But,* he suid, "Those results were wonderful, 1
showed them to G. N, Lewis and we both agresad that
it wae all right. They were clean cut. I checked
myself every way I knew how to. I don't know what
else I could have done, but later on I just couldn't
ever do it sgain ¥ o

I don’t know what it is, That's the kind of thing.
that happens in a1l of these.. All the people who had
anything to do with theée things find that when you get
through with them=--you can't account for Bergen
Davis saying that they didn't calculate those things
from the Bohr theory, that they were found by em-
pirical methoeds without any idea of the theory. Barnes
made the experimenta brought them in to Davis,and
Davis ealculated them up and discovered all of a
sudden that they fit the Bohr theory, He said Barnes
didn’t have anything to do with that, Well, take it or
leave {t, how did he do it? It's up to you to decide,

I can't account for it, " All I know im that there was
nothing salvaged at the end, and therefore none of it
was ever right, and Barnes never did see a peak,
You can't have a thing halfway right, - .

Extragensory Perception

Well, there's Rhine, I spent a day with Rhine
at Duke Unlversity at the mesting of the American
Chemical Society, probably about 1934, .Rhine had
putlished a book and I'll just tell you a few things.
First of all, I went in and told Rhiae these things.

I told himi the whole story. I said these things

(Table I) are the characteristics of those things that
are't s0. They are all characteristics of your thing
too. (Laughter} He said, "I wiah you'd publish that,
1'd love to have you publish it. That would stir up

an awful lot of interest.” He said, *I'd have more
graduate students, We ought to have more graduste
students, This thing I» mo important that we should
have more people realize {ts importince., This should
be one of the biggeat departments {n the' university. "

Well, I won't tell you the whole sfory with Rhins,
bacause I tatked with him all day. He uses cardg
which you guess at by over, You have extra-
senaory perception, You have 25 cards and you deal
them out face down, oy one person looks at them, -

- nnd the other person on the other side of the screen

looks &t them and you read hia mind, The other °
thing is for nobody to know what the cards are, in
which case they are turned over without anybody
looking at them, You record theim and then you look
them up and see if they check and that's telepathy, or
clairvoyance rather. Talepathy im when you c¢an read
ancther person's mind. R

- Now a later form of the thing would be for you to
decide now and write down what the cards are going

Bl S6. 91 Nnr



“

© o o ny  Sm— -t

~ ~—Approved For Release 2000/08/10 : CIA-RDP96-00791R000100490001-4 .

to ba when they are shuffled tomorrow., That works

too, (ILaughter)

All of these things are nice exaraples where the
magnitude of the effect {8 entirely independent of’
magnitude of the cause. That is, the experiments
worked just as well where the shuffling is to be done
tomorrow as when it was done some time ago. It
doesn't maeke any difference in the resulis, There is
no appreciable diffarence between ¢lairvoyance and
telepathy. Although, if you try to think of the mech~
anisms af the two, it should be quite different, In
order to get the cards to telegraph you all the infor-
mation that!s in them as to how they are arranged,

' and 50 on, when they are stacked up on top of each
other and to have it given in the right sequence, it
is rather difficult to think of & mechaniem, Oa the
other band, it is conceivadle that there may be some
sort of mechaniam in the brain that might send owt
some sort of unknown messages that could be picked
up by some other brain, That'a a different oxder of
magnitude, : A different order of difficulty. But they
were all the same from Ruine's point of view,

Well, now, the little things that I have are these,
There are many more I could give you HRhine said
being in quite & philosophicsl mood, "It's funny how
the mind tries.to trick you' He sald, "People don't
like these experimenta. I've had millions of thege
e¢ases where the average {s about 7 out of 25.7 You'd
expect 5 out of 25 ta come right by chance and on the
grand average they come out, oh, out of millions, or
hundreds of miltions of cases, they average around 71,
Well, to get 7 cut of 25 would be a common enough
oceurrense but if you take & large number and you
get 7. well you doubt the statistica. or the aiatistical
application or, above all, what [ think of and I want
to give you reasons forthinking, -is the rejection of
& amall percentage of the data.

I'N go first, before I get into what Rhine said,
and say thist David Langmuir, a nephew of mins,
who was in the Atomie Energy Commission, when he
was with the Radio Corporation of America a few
Years 8go, he and a group of other young men thought
they wonld like to check up Rhine's work so they got
some cards and they speit many evenings together
iinding how these cards turncd up and they got well
above 84, They began to get quite excited about it and
they kept on, and they kept on, and they were right
on the point of writing Rhine about the thing, And
they kept on a little longer and things began to fall
off, and fall off & little more, and they foll off a
little more, - And after many, many, many days,
they fell down to an average of five-~grand average--

- 80 they didn't write to Rhine, Now if Rhine had re- ..
celved that informuation, that this reputable body of

.. men had gone ahead and gotten & value of 8 or 8 or

10 after 80 many trials, why ke would have put it in.

.. his book, How much of that sort of thing, when you

Are fed information af that sort by people who are: .
interested--how are you going Lo weigh the things
-~ that are published i the book? :

Now an {llustration of how it works is this. He
told me that, "People don’t l{ike me,” he said "I took
a lot of ¢cards and aenled them up in envelopes and 1
Put & code number on the outaide, and I didn't trust
anybody to know that sode, Nobody! ¥

(A section of the speech {s missing st thia point.
It evidently described gome teats that gave scores
below 3.) V... the idea of having this thing sealed
up in the cards as though [ didn't trust them, and
therefore to spite me they made {t purposely low, ¥

"Well,® I 8aid, “that's interesting--interesting
& lot, because you paid that you'd published & sum- .
mary of all of the data that you had. . And it comes
out to be 7. It ia now within your power to take a
larger percentage including those cards that are
sealed up in those envelopes which could bring the
whole thing back down to five, Wonld you do that™

"Of courae nct,” he aaid, *That would be dis-
honesat.” . ' : -

IR Y

*Why would it be dishonest™

*The low scores are juat as significant as the
high ones, aren't they? They proved that there's
something there just as much, and therefore it
wouldn't be fair,*

I said, "Are you going o count them, are you
going to reverse the aign and count them, or count
them as ereditg?® ‘

*No, No," he said.

Taaid, "What have you done with them? Are they
in your book?®

"No.*

*Why, I thoughtyousaid that all your values
were in your book, Why haven't you put those {n?*

"Well,® he said, "I haven't had time to. woi-lé
them up* : '

"Well, you know all the results, you told me the
rosults,*

"Well,™ he said, "I don't give the resuliu out
until I've had time to digest them,”

1said, *How many of these things have you?*
He showed me filing cabinets--a whole row of them.
Maybe hundreds of thousands of cards, He bas a
filing cabinet that contained nothing but these thingn
that were done in sealed up envelopes. And they were
the ones that gave the.aversge of five. :

-Well, we'll let {¢ stend at that, A year or so
later, he published a new volume of his book. In that,
there’s a chapter on the sealed up cards in the
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envelopes and they all come up to around seven And
nothing is said about the fact that for a long time they
came down below five. You see, he knows if they
come below five, he knows that isn't Zair to the public
to misrepresent this thing by including those things
that prove just as much & positive result as though
they came above, It's just a trick of the mind that
thege people do to try to spite )you end of course it
wouldn't be fair to publish. (12 -

Flying Saucers

I'm not going to talk about flying sauners very
much except just this, A flying saucer is not exactly
seience, xlthough some scientific people have written
things about them. I was a member of General
Schwartz's (7) Advisory Committee after the war,
and we held some very secret meetings in Washington
in which there was a thing called project SIGN. 1
think it's s-i-g-n. Anywsay, it was hushed up. It
was hardly even talked about 8nd it was the flying
© saucey stuff, gathering the evidence, and weighing
and evaluating the dats on flying asucers. And he
said, "You know, it's very serious, it really locks
as though there is something there.® Well, [ told
him afterwards~~I told him this story here. I said
that it seems to me from what I know about flying
saucers they look like this gort of thing. - Well, any-
way, it ended up by two men being brought to Sche-
nectady with a boiled down group of about twenty or
thirty best cases from hundreds and hundreds that
* they knew all about, I didn't want them all, Isaldto

- plek out about thirty or forty of the best cases, and
‘bring them to Schenectady, and we'll sapend a couple
of days going over them, and he did,

Most of them were Venus seen in the svening
through a murky atmosphere. Venus can be seen in
the middle of the day if you know where to look for
it. Almost any clear bright day especially when
Venus {8 at its brightest, snd sometimes it's caused
almost panic, It has caused tralfic congestion in New
York City when Venus is seen in the evening near
some of the buildings around Times Square and
people thought it was a comet about to collide with the

_earth, or somebody from Mars, or something of that
sort. ‘That was a long time ago. That was thirty or
forty years ago. Venus still causes flying saucers.

Well, they only had one photograph or two photo-

graphs taken by one mon, It looked to me lika a

" piece of tar paper when I first saw it and the two
photographs showed the thing in antirely different
shapes. ]asked for more details sbout it, What was
the weather at the time? Well, they didn't know but
they'd look it up, And they got out some papers and
there it was, It . 9 taken about {iftcen or twenty
rminutes after a vic »ut thunderstorm out in Ohle,
Well, what's more natural than some picce of tar
paper picked up by a little minlature twister and baing
carried a few the 1sand feet up into the clouds and it
was coming dow~, that's all. So what could it be?
¥But it wag going at an enormous apeed.® Of courge
the man who saw ¢ didn’t have the vaguest idea of

how far away it wag. That's the trouble, If you see
something that's up in the sky, a light or any kind of
an cbject, you haven't the vaguent idea of how big it
is. You can guess anything you like about the gpeed,
You ask people how big the moon {8, Some say it is
as big as your fist, or as big as a baseball. Some
say as big 28 a house, Well, how big is it really?
You can't tell by looking at {t, How caa you tell how
big a flying saucer is? Well, anyway,  after ] went
through these things I didn't find a single one that
made any sense at all. There was nothing consistent
about tham. They were all things that suffered from
these facts. They were all subjective. They were-
all near a threshold. You don't know what the
threshold ir exactly in detecting the velocity of an
object that you sece up in the sky, where you don't
know whether it's a thousand feet or ten thousand feet
or a hundred thousand feet up. But they all fitted in
with thia general pattern, namely, that there doean't
seem to be any evidence that there is anything in
them. And, anyway. these.men were convinced and

they anded project SIGN. And laterthe whole thing was de -

claasified and the thing wes written up by the Saturday
Evening Post about four or five years ago, At any
rate, that seemed to be the end of it, But, of course,
the newspapers wouldn't let a thing like that die.
(Laughter) It keeps coming up again,and again, and
again, and the old story keeps coming back again

1t always bas. It's probably hundreds of years old
lwyc

Well, [ think that's about all. I there are any
questions, I'd be happy to say more. .

Quention Period

(W, C, Whiteh

People may want to go now because {t's quarter
after five though I'm aure Dr. Langmuir would be
glad to discuss this some more. s

I was going to add ancther one to these charac-
teristics. Isn't the desire for publicity another of
the characteristica?

-A. Well, it is in Rhine's case. There {s no question
about that. Rhln., Ishink, ccoesnssvevrionrannes
PP e OSGARIOIPNEIruaens 'llll.'l.thl*'he.-hometl
but 1 know perfectly well that he--everything he
says, he talks about the importance of getting
more atuderts, and the importance of having the
people in his own university understand the im-
portance of this thing and so on, And then the
fact that no man in his senses ¢ould discard data
the way he did those things sealed up in the cards.
So I don't held a very high value on his work,

Now the other peopls, I don't have the slightest
doubt but what these men are really honest, They
are sincere. They loved publicity; Allison, of
course, loved to publish about new elements one
after the other. These were publiahed by the
American Chemical Society; and Latimer liked

to publish his little article on tritium, the first

-11-
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discovery of tritium. So I think that has some-
thing to do with it, but I don't think that that's
the driving force. [ think the driving force is
quite & normal scientific desire to make dis-
coveries and to understand things. Davis and
Barnes were finding thinga and {t was wonderful
while it lasted.

(Liebhafsky) I just wanted to point out that pop-
haps the neatest comument on item four was made
at the University of California when this business
wag discusaed.at the Research Conference there
in about 1930 or 32, Professor Birge =aid that
this effect was just Alllson wonderland, (Laughter)
(Langmuir) Did you ever hear Latimer talk

about iz?

(Iiebhataky) Well, Latimer wag pushing it and

. you've got to allow for Latimer!s perosuasiveness,

There were people on the faculty that I'm sure
never believed it.

(Laengmuirk But it waa funny that G, N. Lewis
would believe it

(Licbhatsky): Well, you know that there is a
very ¢lose personal relationship between Latimer

and Lewis,

BN
(Langmuir) I understand that Lewis got-back
his ten dolars, (Laughter)

Howwouldan analysis ke this apply to religivus
aXperiences? .

Well, the method of approach to religious
questions-~a 1ot of people think you don't want

to have any evidence, you want faith; and if that's
your attitude why I don't think this thing applies,
But 1f some religious performer of a certain
belief tries to argue with me, my reactions
would be very much like this,

In getting up these criteria, you may ina way
limit the possibilities of scientific inveatigation,

It occurred to me that suppose gomething happened
in'the heavens--some asironomical event--that
nobody had ever seen before, Sumething that
happens cnce in a million yeats. Really, I mean,
supposing that you could tell. It would fit the

. same criterion, wouldn't {t7

No, 1don't want to depend on any one of these,
I've been reading the life of Pasteur. Pasteur
had the idea of germs. Everybody thought that
he was a fool--thought there couldn't be any
sense to the subject. It took a long time before
germs were believed, People believed {n spon-

. tanéous generation of new forms of life, They

happened spontaneously not by the introduction
of spores from the outside but spontaneously ~-
and Pasteur had to fight that The teat of time
is the thing that ultimately checks this thing,

In the end, something is salvaged. You can't

~12-
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do that while the thing is growing, while the
thing is being discussed, but in the end you do
know that the Allison effect is gone. It never
would be anything. And that's what I mean
about these other things. We've waited long
enough now. This whole pattern of things fits
together with the idea that you're at a threahold.
You're right at the point where things are very
difficult to sec--that's what I want to bring out,
Now, in Pagteur's experiments, when he killed
anthrax in animals, he got 25 right out of 285.
The sheep all died or they didn't die. There
was no threshold value about it, People who
‘didn't know anything about it might have thought
80, but when they saw one experiment they
were convinced. )

One moze question -

Q. These criteria that you put down would apply
very,well to the theory of relativity with mea-
surements of very small fractions of a degree
of are in the neighborhdod of a bright disk of the
sun.

A, Yes, well now take an examplé I've often thought
of, There are lota of scientific instances. They
80 through the same sort of stage. For instance.
in Laue and Bragg's theory of x-rays being
electromagnetic waves, When the first reports
came out you had tokeep an absolutely open mind
about them, You didn’t know but what this was
just another case of wishful thinking, But how
long did it take? Within three or four years they
ware making precision measurements of the
wavelengths of x-rays--very, very few years.
Now, that's just what doesn't happen in thege
things. So you have to walt a little time for
these things to prove themselves but I don't
think that you will find that thepe's anything more
than a superficial resemblance. Take the first
experiments of the wave theory of electronas.

The firat evidence waa very poor, and more
people had to be brought in, but to me the -
portant thing wag not how it looked at the time

but the quickness with which those results wepe
regolved as contrasted to these things that hang
fire and hang fire. Now the Davia-Barnes effect
and the N-rays were quenched suddenly; but most
of these other things go on, andon, and on, and on,

(White): Ibelieve that this is the latest lasting
colloquium we've ever had that I remember.

It was a great privilege to have such a speaker,
We thank you, Dr. Langmufx.

EPILOGUE ( R.N, Hall)

Pathologieal science {3 by no means & thing of
tho past. In fact, a aumber of examples can be found
among current literature, and it is reasonable to
suppose that the incidence of this kind of *science®
will increase at least linearly with the increase in
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aclentific activity,

Professor Allison hag retired, but ina recent
letter he wrote that his investigations of the Allison
Effect have suffered long interruptions but were
never abandoned, and he spends summers and oa~
casional weekends working om it with gtudents at
Auburn University. The effect is also being investi-
gated under & ¢contract
pulsion Laboratory at

with the Air Force Aero Pro+
the University of Dayton (9e)

Flying Saucérs are still very much with us. As

Langm'
1et a *hing like that die. "
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